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6RXUFHV�RI�$JULFXOWXUDO�6WDWLVWLFV���3DUW�����'LVFXVVLRQ

8OI�-RUQHU

6WDWLVWLFV�6ZHGHQ

�� 6RPH�,QWURGXFWRU\�5HPDUNV

7KH�VRXUFHV�RI�DJULFXOWXUDO�VWDWLVWLFV�DUH�H[WUHPHO\�GLYHUVH���2WKHU�ILHOGV�RI�VWDWLVWLFV��OLNH�HFRQRPLF

VWDWLVWLFV�RU�WUDQVSRUWDWLRQ�VWDWLVWLFV��PD\�KDYH�YHU\�FRPSOLFDWHG�GDWD�FDSWXUH�PHFKDQLVPV���+RZHYHU��,

WKLQN�WKDW�DJULFXOWXUDO�VWDWLVWLFV�KDV�WKH�PRVW�YDULHG�GDWD�VRXUFHV��ZLWK�WKH�SRVVLEOH�H[FHSWLRQ�RI

HQYLURQPHQWDO�VWDWLVWLFV����$V�ZH�KDYH�VHHQ�IURP�WKH�SDSHUV�SUHVHQWHG�LQ�WKLV�VHFWLRQ��WKHVH�VRXUFHV

UDQJH�IURP�SHUVRQDO�DQG�WHOHSKRQH�LQWHUYLHZV��SRVWDO�VXUYH\V�DQG�ERRNNHHSLQJ��RYHU�YDULRXV

DGPLQLVWUDWLYH�UHFRUGV��H\H�HVWLPDWHV�DQG�ILHOG�PHDVXUHPHQWV�WR�VDWHOOLWH�PHDVXUHPHQWV���$QG�HYHQ�WKLV

OLVW�LV�IDU�IURP�FRPSOHWH�DQG�YHU\�FRPSUHVVHG���,W�ZRXOG��IRU�LQVWDQFH��EH�HDV\�WR�GLVWLQJXLVK�D�QXPEHU

RI�GLIIHUHQW�NLQGV�RI�DGPLQLVWUDWLYH�UHFRUGV��WD[DWLRQ��VXEVLGLHV��VDOHV�DQG�GHOLYHULHV�RI�JRRGV��HWF�

7KH�RSSRUWXQLWLHV�DQG�FKDOOHQJHV�WR�DJULFXOWXUDO�VWDWLVWLFV�ZLWK�UHVSHFW�WR�WKLV�PXOWLSOLFLW\�RI�GDWD

VRXUFHV�DUH�ZHOO�LOOXVWUDWHG�E\�WKH�SDSHUV�LQ�WKLV�VHVVLRQ���,�ZRXOG�OLNH�WR�FRQJUDWXODWH�DOO�DXWKRUV�IRU

YHU\�FOHDU�DQG�WKRXJKW�SURYRNLQJ�SDSHUV���$W�WKH�VDPH�WLPH��WKLV�YHU\�YDULDWLRQ�LQ�DSSURDFKHV�SRVHV

VRPH�SUREOHPV�IRU�WKH�GLVFXVVLRQ���)LUVW��,�PXVW�DSRORJL]H�WR�WKH�DXWKRUV�RI�FRQWULEXWHG�SDSHUV�WKDW

VSDFH�DQG�WLPH�OLPLWDWLRQV�FRPSHO�PH�WR�PHQWLRQ�MXVW�D�IHZ�RI�WKHP���)XUWKHU��,�KDYH�WULHG�WR�VWUXFWXUH

P\�GLVFXVVLRQ�DQG�FRQFHQWUDWH�RQ�D�IHZ�RI�WKH��LQ�P\�RSLQLRQ��PRVW�LQWHUHVWLQJ�DVSHFWV�RQ�GDWD�VRXUFHV

LQ�DJULFXOWXUH�

& 8VHUV�DQG�XVHV�

& 4XDOLW\�DQG�FRVWV�

& &RPELQDWLRQ�RI�VRXUFHV��DQG

& 8VH�RI�PRGHOV�

0RUHRYHU��,�KDYH�WULHG�WR�DYRLG�WHFKQLFDO�TXHVWLRQV��KRZHYHU�UHOHYDQW�WKH\�PD\�EH��WR�PLQLPL]H�WKH

ULVN�WKDW�WKH�GLVFXVVLRQ�ERJV�GRZQ�LQ�GHWDLOV�

�� %HUNHOH\�+LOO���´6XUYH\V�IRU�)DUP�6WUXFWXUH��$JULFXOWXUDO�$FFRXQWV�DQG�7RWDO�,QFRPH�RI

$JULFXOWXUDO�+RXVHKROGVµ

7KH�IRFXV�RI�WKLV�SDSHU�LV�YHU\�PXFK�RQ�KRZ�WKH�XVH�RI�VWDWLVWLFV�DIIHFWV�WKH�GHVLJQ�RI�VWDWLVWLFDO

VXUYH\V��LQ�WKLV�FDVH�KRZ�WKH�QHHGV�RI�WKH�&RPPRQ�$JULFXOWXUDO�3ROLF\�RI�WKH�(XURSHDQ�8QLRQ

GHPDQGV�HFRQRPLF�VWDWLVWLFV�IRU�DJULFXOWXUH���,�WKLQN�WKDW�WKH�SDSHU�JLYHV�D�YHU\�UHDGDEOH�DQG�ZHOO�

VWUXFWXUHG�RYHUYLHZ�RI�WKLV�FRPSOLFDWHG�VXEMHFW�

7KH�QHHG�WR�KDUPRQL]H�WKH�GHILQLWLRQV��GDWD�FROOHFWLRQ��HWF��IRU��DW�SUHVHQW�����FRXQWULHV�LV�MXVW�RQH

H[DPSOH�RI�WKH�OHYHO�RI�FRPSOLFDWLRQ���$QRWKHU�LV�WKH�SUREOHP�WR�GHILQH�WKH�YDULDEOHV�XQGHU�VWXG\�

H�J��)DUP�1HW�9DOXH�$GGHG��RU�WKH�REMHFWV�XQGHU�VWXG\��H�J��DJULFXOWXUDO�KRXVHKROG��RU��LQGHHG��WKH

ZKROH�VHFWRU�XQGHU�VWXG\��H�J��WKH�DJULFXOWXUDO�FRPPXQLW\���7KH�IDFW�WKDW�WKHVH�GHILQLWLRQV�WHQG�WR

FKDQJH�ZLWK�VKLIWV�LQ�HPSKDVLV�RQ�WKH�SROLWLFDO�OHYHO�³�WKH�UHFHQW�VKLIW�LQ�IRFXV�IURP�DJULFXOWXUDO

FRPPXQLW\�WR�UXUDO�FRPPXQLW\�LV�RQH�H[DPSOH�³�IXUWKHU�DGGV�WR�WKH�FRPSOLFDWLRQ�



���

7KH�SDSHU�PDNHV�D�YHU\�FOHDU�GLVWLQFWLRQ�EHWZHHQ�PDFUR�DQG�PLFUR�DSSURDFKHV��ZLWK�D�FRUUHVSRQGLQJ

GLIIHUHQFH�LQ�GDWD�VRXUFHV���2Q�WKH�ZKROH��,�DJUHH�ZLWK�WKH�DXWKRU�WKDW�WKH�PDFUR�OHYHO�LV�UDWKHU�ZHOO

FRYHUHG�WRGD\���,�DOVR�DJUHH�WKDW�PXFK�PRUH�UHPDLQV�WR�EH�GRQH�³�DQG�WKDW�D�FRQFHQWUDWLRQ�RI�HIIRUWV

VKRXOG�EH�PDGH�³�RQ�WKH�PLFUR�OHYHO��DOWKRXJK�,�DP�D�OLWWOH�PRUH�SHVVLPLVWLF�RQ�WKH�UDWH�RI�SURJUHVV

EHLQJ�PDGH���2QH�UHDVRQ�IRU�WKLV�PD\�EH�WKDW�6ZHGHQ�LV�PHQWLRQHG�DV�D�FRXQWU\�ZLWK�JRRG�EDVLF�GDWD�

7KHUH�DUH�WZR�VSHFLILF�TXHVWLRQV�,�ZRXOG�OLNH�WR�UDLVH�RQ�WKLV�SDSHU�

" 'R�\RX�WKLQN�WKDW�WKH�GDWD�TXDOLW\�SUREOHPV�ZLWK�WKH�,$+6�DSSURDFK��QRW�OHDVW�WKH�YDULDWLRQ

RYHU�WLPH�DQG�EHWZHHQ�FRXQWULHV��DUH�VR�ODUJH�WKDW�WKH�UHVXOWV�PD\�EH�TXHVWLRQHG�E\�WKH�XVHUV"

" $SDUW�IURP�WKH�´SROLWLFDOµ�RSSRVLWLRQ�WR�WKH�H[WHQVLRQ�RI�)$'1�WR�FRYHU�DOVR�QRQ�IDUPLQJ

LQFRPHV��WKHUH�VHHPV�WR�EH�D�FHUWDLQ�GXSOLFDWLRQ�RI�HIIRUWV�EHWZHHQ�,$+6�DQG�DQ�H[WHQGHG

)$'1���'R�\RX�WKLQN�ERWK�DSSURDFKHV�VKRXOG�EH�SXUVXHG��RU�WKDW�WKHUH�VKRXOG�EH�D

FRQFHQWUDWLRQ�RI�HIIRUWV"

�� 5HQp�*RPPHV���´$JURPHWHRURORJLFDO�&URS�<LHOG�)RUHFDVWLQJ�0HWKRGVµ

$JDLQ��ZH�KHUH�KDYH�DQ�H[FHOOHQW�RYHUYLHZ�RI�GLIIHUHQW�DSSURDFKHV��WKLV�WLPH�RQ�FURS�IRUHFDVWLQJ���7KLV

ILHOG�KDV�DOZD\V�EHHQ�RI�YHU\�JUHDW�LQWHUHVW�WR�GHFLVLRQ�PDNHUV�LQ�DJULFXOWXUH���$V�LV�PHQWLRQHG�LQ

DQRWKHU�RI�WKH�SDSHUV�LQ�WKLV�VHVVLRQ��ZH�KDYH�DQ�RIILFLDO�6ZHGLVK�WLPH�VHULHV�LQ�WKLV�DUHD�WKDW�VWDUWV�LQ

WKH�ODWH���WK�FHQWXU\�

'HYHORSPHQWV�LQ�WKLV�ILHOG�VHHP�WR�PH�WR�KDYH�FUHDWHG�VRPHWKLQJ�RI�D�OXUH��WKDW�ZH�FDQ�GR�DZD\�ZLWK

DOO�WKH�H[SHQVLYH�DQG�WLPH�FRQVXPLQJ�ILHOG�PHDVXUHPHQWV�DQG�VLPSO\�UHSODFH�WKHP�ZLWK�VDWHOOLWH�DQG

ZHDWKHU�GDWD���&RQVHTXHQWO\��,�DP�SOHDVHG�WKDW�WKLV�SDSHU��DOUHDG\�LQ�WKH�YHU\�ILUVW�SDUDJUDSK�RI�WKH

DEVWUDFW��VWUHVVHV�WKH�QHHG�WR�FRPELQH�DJURPHWHRURORJLFDO�DSSURDFKHV�ZLWK�WUDGLWLRQDO�\LHOG�VWDWLVWLFV�

7KH�DXWKRU�VWUHVVHV�UREXVWQHVV�DV�DQ�HVVHQWLDO�TXDOLW\�LQ�FKRRVLQJ�EHWZHHQ�GLIIHUHQW�PHWKRGV���,�WKLQN

WKDW�WKLV�LV�HVVHQWLDO��DQG�D�FRQVHTXHQFH�PLJKW�EH�WKDW�ZH�VKRXOG�QRW�HYDOXDWH�PHWKRGV�WKH�ZD\�ZH�KDYH

WUDGLWLRQDOO\�GRQH��L�H��RYHU�D�ZKROH�SHULRG�RI�\HDUV���$V�WKH�DXWKRU�SRLQWV�RXW��LW�LV�YHU\�HDV\�WR

FRQVWUXFW�D�PHWKRG�WKDW�ZRUNV�ZHOO�IRU�DYHUDJH�FRQGLWLRQV���3HUKDSV�ZH�VKRXOG�DWWDFK�PRUH�ZHLJKW�WR

H[WUHPH�\HDUV�ZKHQ�ZH�HYDOXDWH��HVSHFLDOO\�DV�WKH�ZRUNLQJ�RI�WKH�PHWKRG�LV�PRUH�FUXFLDO�WR�WKH�XVHUV

IRU�WKHVH�\HDUV�

$QRWKHU�SRLQW�WKDW�WKH�DXWKRU�PDNHV�LV�WKDW�PRUH�GDWD��ORQJHU�WLPH�VHULHV��ILQHU�JULG��PRUH�YDULDEOHV�

HWF���GRHV�QRW�JXDUDQWHH�EHWWHU�UHVXOWV���,�TXLWH�DJUHH�ZLWK�KLV�FRQFOXVLRQ�WKDW�DFFXUDWH�VHOHFWLRQ�RI

UHOHYDQW�GDWD�LV�PRUH�LPSRUWDQW�

$�QXPEHU�RI�LQWHUHVWLQJ�PHWKRGRORJLFDO�TXHVWLRQV�DUH�DOVR�WDNHQ�XS�LQ�WKH�SDSHU���,�ZLOO�MXVW�QRWH�WKDW�LQ

D�QXPEHU�RI�FDVHV��DQDORJRXV�TXHVWLRQV�H[LVW�LQ�RWKHU�VWDWLVWLFDO�ILHOGV���-XVW�WZR�H[DPSOHV�ZKHUH�D

´FURVV�GLVFLSOLQDU\µ�VWXG\�PD\�JLYH�QHZ�LGHDV���7KHUH�DUH�REYLRXV�VLPLODULWLHV�EHWZHHQ�WKH�*Ú0�DQG

0Ú*�SDLU�RI�DSSURDFKHV�DQG�WKH�PLFUR�DQG�PDFUR�DSSURDFKHV��DQG�WKH�EULGJHV�EHWZHHQ�WKHP��LQ

HFRQRPLFV���$OVR��WKH�TXHVWLRQ�RI�ZKHWKHU�WR�XVH�DYHUDJH�RU�KLVWRULF�VLPXODWHG�GDWD�IRU�´IXWXUHµ�GDWD�LQ

FURS�VLPXODWLRQ�PRGHOV�LV�HVVHQWLDOO\�WKH�VDPH�DV�WKH�TXHVWLRQ�RI�KRZ�WR�LPSXWH�PLVVLQJ�REVHUYDWLRQV�LQ

VXUYH\V�
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7ZR�ILQDO�TXHVWLRQV�

" :KLOH�,�DJUHH�ZLWK�WKH�FRQFHSW�WR�XVH�´YDOXH�DGGHGµ�YDULDEOHV�LQ�WKH�VLPXODWLRQ�PRGHOV��WKH

FRUUHVSRQGLQJ�PHDVXUHPHQWV�DUH�UHODWLYHO\�FRPSOLFDWHG�DQG�H[SHQVLYH���8QGHU�D�IL[HG�EXGJHW�

GR�\RX�VWLOO�WKLQN�WKDW�IHZHU�REVHUYDWLRQV��LQ�WLPH�DQG�RU�VSDFH��RQ�PRUH�UHOHYDQW�YDULDEOHV�DUH

WR�EH�SUHIHUUHG"��,V�WKHUH�DQ\�HPSLULFDO�HYLGHQFH"

" 'R�\RX�WKLQN�WKDW�WKHUH�LV�D�WHQGHQF\�WKDW�DJURPHWHRURORJLFDO�PHWKRGV�VXSHUVHGH�UDWKHU�WKHQ

FRPSOHPHQW�WUDGLWLRQDO�PHWKRGV"��$QG��ZKDW�LV�WKH�EHVW�WUDGLWLRQDO�PHWKRG"

�� /DUV�+DJEODG���´&URS�&XWWLQJ�YHUVXV�)DUPHU�5HSRUWV���5HYLHZ�RI�6ZHGLVK�)LQGLQJVµ

$V�WKH�WZR�HDUOLHU�SDSHUV��WKLV�JLYHV�DQ�LQWHUHVWLQJ�DQG�ZHOO�VWUXFWXUHG�FRPSDULVRQ�RI�PHWKRGV���7KLV

SDSHU��KRZHYHU��IRFXVHV�RQ�HPSLULFDO�FRPSDULVRQV���7KHVH�KDYH�EHHQ�FDUULHG�RXW�LQ�6ZHGHQ�GXULQJ�D

UDWKHU�ORQJ�SHULRG��ILUVW�WR�EXLOG�XS�D�FURS�FXWWLQJ�V\VWHP�DQG�WKHQ�WR�ILQG�PHDQV�WR�UHGXFH�FRVWV�ZLWK

DOWHUQDWLYH�PHWKRGV���$V�D�PDWWHU�RI�IDFW��WKH�6ZHGLVK�FURS�VWDWLVWLFV�VHHP�WR�KDYH�PDGH�PRUH�RU�OHVV�D

IXOO�FLUFOH��EHJLQQLQJ�ZLWK�H\H�HVWLPDWHV�DQG�HQGLQJ�XS�ZLWK�IDUPHUV·�UHSRUWV�

7KHVH�HPSLULFDO�UHVXOWV�DJDLQ�LOOXVWUDWH�WKH�SRLQW�WKDW�PRVW�PHWKRGV�ZRUN�XQGHU�QRUPDO�FRQGLWLRQV��EXW

QRW�XQGHU�DGYHUVH�FRQGLWLRQV��DV�LQ�WKLV�FDVH�WKH������GURXJKW���7KH�HYDOXDWLRQ�VHHPV�WR�KDYH�WDNHQ�GXH

UHJDUG�RI�WKLV�

$QRWKHU�IDFW�EURXJKW�IRUZDUG�YHU\�ZHOO�E\�WKLV�SDSHU�LV�WKDW�WKHUH�DUH�LQWHUHVWLQJ�GLIIHUHQFHV�EHWZHHQ

UHVXOWV�IRU�WKH�ZKROH�FRXQWU\�DQG�VPDOOHU�SDUWV���2I�FRXUVH��ZH�ZLOO�QRUPDOO\�H[SHFW�ODUJHU�UDQGRP

YDULDWLRQV�IRU�VPDOOHU�DUHDV���+RZHYHU��WKH�SHUIRUPDQFH�RI�D�PHWKRG�RQ�VPDOOHU�DUHDV�PD\�LQ�VRPH

FDVHV�EH�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�ZKHQ�FKRRVLQJ�PHWKRGV�

$QRWKHU�LQWHUHVWLQJ��LI�QRW�VXUSULVLQJ��REVHUYDWLRQ�LV�WKDW�LQ�VRPH�FDVHV�IDUPHUV�PD\�KDYH�DQ�LQWHUHVW�LQ

RYHU��RU�XQGHU�UHSRUWLQJ���,Q�WKH�6ZHGLVK�PDWHULDO��WKH�SRWDWR�SURGXFHUV�VHHP�WR�KDYH�DQ�LQWHUHVW�LQ

NHHSLQJ�WKH�KDUYHVW�ILJXUHV�ORZ���7KH�GLIIHUHQFHV�LQ�PDUNHW�PHFKDQLVPV�EHWZHHQ�FURSV�WKXV�VHHP�WR

LQIOXHQFH�WKH�FKRLFH�RI�PHWKRGV�

,�ZRXOG�OLNH�WR�SRVH�RQH�TXHVWLRQ�RQ�WKH�IXWXUH�RI�6ZHGLVK�FURS�VWDWLVWLFV�DQG�D�PRUH�JHQHUDO�TXHVWLRQ�

" $IWHU�DOO�WKLV�H[SHULPHQWDWLRQ��ZKDW�ZLOO�EH�WKH�IXWXUH�V\VWHP�LQ�6ZHGHQ"��+DYH�\RX�DQ\�SODQV

WR�XVH��IRU�H[DPSOH��FURS�VLPXODWLRQ�PRGHOV"

" 7KHUH�KDV�EHHQ�VRPH�GLVFXVVLRQ�RQ�WKH�SHUIRUPDQFH�RI�FURS�FXWWLQJ�YHUVXV�IDUPHUV·�UHSRUWV��

7UDGLWLRQDOO\��FURS�FXWWLQJ�KDV�EHHQ�FRQVLGHUHG�JRRG�EXW�H[SHQVLYH���$ERXW�WHQ�\HDUV�DJR��WKHUH

ZHUH�VRPH�UHSRUWV�WKDW�FURS�FXWWLQJ�ZRXOG�EH�LQIHULRU�RQ�ERWK�DFFRXQWV���2Q�WKH�EDVLV�RI

6ZHGLVK�H[SHULHQFH��ZKDW�LV�\RXU�RSLQLRQ"

�� *RUGRQ�5HLFKHUW��HW�DO����´6WDWLVWLFV�&DQDGD·V�1HDU�5HDO�7LPH�&URS�&RQGLWLRQ�$VVHVVPHQW

3URJUDP��&&$3��8WLOL]LQJ�12$$�$9+55�'DWD���5HPRWH�6HQVLQJ��*,6�DQG�WKH�,QWHUQHWµ

7KLV�SDSHU�SUHVHQWV��LQ�D�YHU\�LQWHUHVWLQJ�ZD\��DQ�H[FLWLQJ�DQG�YHU\�XVHU�RULHQWHG�SURJUDP��LQ�ZKLFK

����H[SHUW�UHSRUWHUV�KDYH�EHHQ�UHSODFHG�E\�WKH�XVH�RI�DGYDQFHG�WHFKQRORJ\���:KDW�,�ILQG�HVSHFLDOO\

LQWHUHVWLQJ�LV�WKH�XVH�RI�PRGHUQ�WHFKQRORJ\�QRW�RQO\�WR�FROOHFW�WKH�GDWD��EXW�DOVR�WR�PDNH�LW�TXLFNO\�DQG

UHDGLO\�DYDLODEOH�WR�XVHUV���2I�FRXUVH��WKLV�LV�QRWKLQJ�QHZ�DV�WKH�FRQFHSW�RI�*HRJUDSKLF�,QIRUPDWLRQ

6\VWHP��*,6��KDV�EHHQ�XVHG�LQ�VWDWLVWLFV�IRU�D�UHODWLYHO\�ORQJ�WLPH���+RZHYHU��,�WKLQN�WKDW�WKH�&DQDGLDQ

SURJUDP�JRHV�IXUWKHU�WKDQ�PRVW�RWKHU�FRPSDUDEOH�SURJUDPV�LQ�LWV�XVHU�RULHQWDWLRQ�
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2Q�WKH�LQSXW�VLGH��,�WKLQN�WKDW�,�DV�D�6ZHGH��ZLWK�PXFK�PRUH�KHWHURJHQHRXV�DJULFXOWXUH�WR�GHVFULEH��FDQ

RQO\�HQY\�&DQDGD�WKH�DELOLW\�WR�XVH�UDWKHU�FRDUVH�VDWHOOLWH�GDWD��QRW�HYHQ�KDYLQJ�WR�GLVWLQJXLVK�EHWZHHQ

GLIIHUHQW�FURSV���:KHQ�LW�FRPHV�WR�WKH�FORXG�SUREOHP��ZH�VHHP�WR�KDYH�WKH�VDPH�SUREOHPV��DQG

VROXWLRQV����,�WKLQN�WKDW�WKLV�LV�D�JRRG�H[DPSOH�RI�D�VLWXDWLRQ�ZKHQ�PRUH�GDWD��LQ�WKLV�FDVH�PHDVXUHPHQWV

IRU�VHYHUDO�GD\V��LV�LQGHHG�HVVHQWLDO�WR�JRRG�TXDOLW\�RXWSXW�

$V�IRU�TXDOLW\��WKH�VKRUW�WLPH�VHULHV�DYDLODEOH�PDNHV�LW�GLIILFXOW�WR�DVVHVV�WKH�PHWKRG��HVSHFLDOO\�DV�WKHUH

VHHP�WR�EH�IHZ�H[WUHPH�\HDUV�GXULQJ�WKH�SHULRG���,�ZDV�D�OLWWOH�SX]]OHG�WKDW�WKH�IRUHFDVW�GRHV�QRW�VHHP

WR�EH�FDOLEUDWHG�WR�WKH�OHYHO�RI�GHILQLWH�ILJXUHV��EXW�RQ�WKH�RWKHU�KDQG�,�DP�QRW�VXUH�ZKDW�\HDUV�DUH

LQFOXGHG�LQ�WKH�FDOLEUDWLRQ�SHULRG���+RZHYHU��WKH�PHWKRG�VHHPV�WR�VFRUH�KLJK�RQ�D�TXDOLW\�FRPSRQHQW

WKDW�KDV�KLVWRULFDOO\�EHHQ�VRPHZKDW�RYHUORRNHG�E\�VWDWLVWLFLDQV��L�H��WLPHOLQHVV�

%HFDXVH�RI�WKH�XVHU�RULHQWDWLRQ�RI�WKLV�SURJUDP��,�WKLQN�WKDW�WKH�PRVW�LQWHUHVWLQJ�TXHVWLRQV�UDLVHG�E\�WKLV

SDSHU�DUH�FRQQHFWHG�ZLWK�LWV�XVH�

" +RZ�PDQ\�XVHUV�GRHV�WKH�SURJUDP�KDYH��ZKR�DUH�WKH\�DQG�ZKDW�XVH�GR�WKH\�PDNH�RI�WKH

RXWSXW"

" 'RHV�WKH�SURJUDP�PDNH�PRQH\��L�H��GRHV�LW�FRYHU�LWV�GHYHORSPHQW�FRVWV�DQG�UXQQLQJ�FRVWV"

�� *HRII�+HIIHUQDQ��HW�DO����´'DWD�&ROOHFWLRQ�IRU�(QYLURQPHQWDO�0RQLWRULQJ�RI�WKH�$JULFXOWXUDO

,QGXVWU\µ

7KLV�SDSHU�GHDOV�ZLWK�DQRWKHU�LPSRUWDQW�DVSHFW�RI�DJULFXOWXUH��QDPHO\�LWV�LPSDFW�RQ�HQYLURQPHQW���7KLV

LPSDFW�FDQ�EH�DVVHVVHG�LQ�D�QXPEHU�RI�ZD\V��DQG�WKLV�SDSHU�IRFXVHV�RQ�WKH�FROOHFWLRQ�RI�GDWD�RQ�IDUP

OHYHO�DQG�JLYHV�D�YHU\�FOHDU�SLFWXUH�RI�WKH�SRVVLELOLWLHV�DQG�SUREOHPV�RI�WKLV�DSSURDFK�

,W�VHHPV�WR�PH��LQWHUHVW�LQ�WKH�FRQQHFWLRQ�EHWZHHQ�DJULFXOWXUH�DQG�HQYLURQPHQW�KDV�JRQH�WKURXJK�D�IHZ

SKDVHV�VLQFH�WKH�LVVXH�ZDV�ILUVW�EURXJKW�WR�JHQHUDO�DWWHQWLRQ�DERXW����\HDUV�DJR���)LUVW��DJULFXOWXUH�ZDV

GHILQLWHO\�D�YLOODLQ���7KHQ��WKHUH�ZDV�D�VKLIW�LQ�LQWHUHVW�WRZDUGV�RWKHU�LQGXVWULHV���,Q�WKH�ODVW�IHZ�\HDUV��,

WKLQN�WKDW�WKHUH�LV�D�UHQHZHG�LQWHUHVW�LQ�DJULFXOWXUH·V�LQIOXHQFH�RQ�HQYLURQPHQW��EXW�D�PRUH�EDODQFHG

RQH���:KLOH�WKH�QHJDWLYH�LQIOXHQFH��RI�FRXUVH��VWLOO�LV�LQ�IRFXV��WKHUH�LV�DOVR�DQ�LQWHUHVW�LQ�WKH�SRVLWLYH

UROH�DJULFXOWXUH�SOD\V��DQG�DQ�LQWHUHVW�LQ�TXHVWLRQV�OLNH�ELRGLYHUVLW\�

7KH�DXWKRUV�FRQFHQWUDWH�RQ�GDWD�FROOHFWLRQ�E\�LQWHUYLHZV�DQG�PDLO�TXHVWLRQQDLUHV���,W�LV�REYLRXV�WKDW

PDQ\�RI�WKH�TXHVWLRQV�DVNHG�PD\�EH�UHJDUGHG�DV�VHQVLWLYH�E\�UHVSRQGHQWV���$V�DQ�H[DPSOH��,�DVVXPH

WKDW�VRPH�RI�WKH�TXHVWLRQV�GHDO�ZLWK�SUDFWLFHV�WKDW�DUH�FRYHUHG�E\�ODZV�RU�UHJXODWLRQV���,W�ZRXOG�EH

LQWHUHVWLQJ�WR�NQRZ�LI�WKHVH�DUH�WKH�W\SHV�RI�TXHVWLRQV�WKDW�KDYH�EHHQ�PRVW�SUREOHPDWLF�

+RZHYHU��,�KDYH�WZR�RWKHU�TXHVWLRQV�

" :KDW�LV�WKH�UHODWLRQVKLS�EHWZHHQ�$JULFXOWXUDO�(QYLURQPHQWDO�0RQLWRULQJ�DQG�(QYLURQPHQWDO

$FFRXQWV"��'R�WKH�HQYLURQPHQWDO�DFFRXQWV�XVH�\RXU�GDWD�GLUHFWO\�RU�LQGLUHFWO\"

" <RX�PHQWLRQ�WKH�QHHG�WR�YDOLGDWH�WKH�GDWD�FROOHFWHG�IURP�IDUPHUV���:KDW�RWKHU�VRXUFHV�RI�GDWD

GR�\RX�XVH��H�J��DGPLQLVWUDWLYH�GDWD��VDOHV�GDWD��HWF��"��'R�\RX�XVH�VXFK�VRXUFHV�RQO\�WR�HGLW

LQGLYLGXDO�IRUPV��RU�DOVR�WR�FDOLEUDWH�ILQDO�UHVXOWV"



���

�� .RML�.LWDPXUD�DQG�)XPLR�1DND\DPD���´1HZ�(VWLPDWLQJ�0HWKRG�IRU�1RUPDO�<LHOG�RI�5LFHµ

%DO�%�3�6��*RHO���´0DL]H�<LHOG�)RUHFDVW�%DVHG�RQ�&RE�6L]Hµ

,�KDYH�LQFOXGHG�WKHVH�WZR�FRQWULEXWHG�SDSHUV�LQ�P\�FRPPHQWDU\�EHFDXVH�WKH\�SURYLGH�DQ�H[FHOOHQW

FRQWUDVW�LQ�PRGHOLQJ��HYHQ�LI�ERWK�PD\�VWLOO�EH�ZHOO�VXLWHG�LQ�WKHLU�UHVSHFWLYH�HQYLURQPHQW�

7KH�ILUVW�SDSHU�SUHVHQWV�D�PHWKRG�WR�GHVFULEH�WKH�FKDQJHV�LQ�QRUPDO�\LHOG�WKDW�XVHV�D�YHU\�FRPSOLFDWHG

PRGHO��LQFRUSRUDWLQJ�SULQFLSDO�FRPSRQHQW�DQDO\VLV��SRO\QRPLDO�UHJUHVVLRQ�DQG�VSOLQH�IXQFWLRQV���7KH

VHFRQG�XVHV�D�YHU\�VLPSOH�UHJUHVVLRQ�PRGHO�ZLWK�´QDWXUDOµ�YDULDEOHV�DQG�UHODWLRQVKLSV�

:KLOH�,�PXVW�DGPLW�WKDW�,�SHUVRQDOO\�SUHIHU�VLPSOH�PRGHOV�DV�IDU�DV�SRVVLEOH�³�RQH�DGYDQWDJH�LV�WKDW�LQ

WKHLU�YHU\�VLPSOLFLW\�WKH\�VKRZ�WKDW�WKH\�DUH�DSSUR[LPDWLRQV�³�,�ZRXOG�OLNH�WR�SRVH�D�TXHVWLRQ�IURP�WKH

XVHUV�SRLQW�RI�YLHZ�

" ,V�LW�LPSRUWDQW�WKDW�WKH�XVHUV�XQGHUVWDQG�RXU�PRGHOV�DQG�PHWKRGV��DQG�QRW�RQO\�DFFHSW�WKH

UHVXOWV�"


